Appl.No. 10/684,897 

Amdt. dated Jan. 6, 2005 

Reply to Office action dated Oct. 6, 2004 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (original) A method for processing a substrate having hydrocarbons or other 
airborne molecular contaminants residing thereon, the method comprising: 

placing the substrate having a gate dielectric thereon in a process chamber; 

flowing an oxygen-source gas into the process chamber at a first pressure; 

forming a first plasma with the oxygen-source gas in the process chamber at a 
first power for a first predetermined amount of time, therein combining the hydrocarbons 
or other airbome molecular contaminants with oxygen species of the first plasma to form 
product gases; 

removing the product gases fi"om the process chamber, therein reducing an 
amount of hydrocarbons or other airbome molecular contaminants on the substrate; 

flowing a nitrogen-source gas into the process chamber at a second pressure; and 

forming a second plasma with the nitrogen-source gas in the process chamber at a 
second power for a second predetermined amount of time, therein nitriding the gate 
dielectric of the substrate. 

2. (original) The method of claim 1, wherein the oxygen species of the first 
plasma comprises one or more species of oxygen gas radicals. 

3. (original) The method of claim 1, wherein the product gases comprise one or 
more of carbon dioxide gas and hydrogen gas. 

4. (original) The method of claim 1, wherein the first predetermined amount of 
time is less than approximately five seconds. 
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5. (original) The method of claim 1, wherein the first predetermined amount of 
time is generally dependent upon an amount of hydrocarbons on the surface of the 
substrate. 

6. (original) The method of claim 1, wherein the second predetermined amount 
of time is substantially longer than the first predetermined amount of time. 

7. (original) The method of claim 7, wherein the second predetermined amount 
of time is between approximately 10 seconds and 60 seconds. 

8. (original) The method of claim 1, wherein the second power is substantially 
greater than the first power. 

9. (original) The method of claim 1, further comprising aimealing the substrate, 
wherein lattice damage is significantly repaired. 

1 0. (original) The method of claim 1 , wherein the first pressure and the second 
pressure are between approximately 0.05 Torr and 2 Torr. 

1 1 . (original) The method of claim 1 , wherein removing the product gases from 
the process chamber comprises pumping down the process chamber to approximately 0 
Torr. 

1 2. (currently amended) A method for forming a transistor over a semiconductor 
substrate, the method comprising: 

placing the substrate in a process chamber, wherein the substrate comprises a gate 
dielectric layer having a tog surface, and wherein one or more airbom e mol e cular 
contaminants reside on the tog surface of the gate dielectric layer; 

flowing an oxygen-source gas into the process chamber at a first pressure; 

forming a first plasma with the oxygen-source gas in the process chamber at a 
first power for a first predetermined amoimt of time, therein combining the one or more 
airbome molecular contaminants with oxygen species of the first plasma to form one or 
more product gases; 

flowing a nitrogen-source gas into the process chamber at a second pressure: and 
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forming a second plasma with the nitrogen-source gas in the process chamber at a 
second power for a second predetermined amount of time, therein nitriding the top 
surface of the gate dielectric layer: and 

removing the gases from the process chamber. 

13. (original) The method of claim 12, wherein the one or more airborne 
molecular contaminants comprise hydrocarbon contaminants, wherein the one or more 
product gases comprise carbon dioxide gas and hydrogen gas. 

14. (original) The method of claim 12, wherein the first predetermined amount 
of time is less than approximately five seconds. 

1 5 . (original) The method of claim 12, wherein the first predetermined amount 
of time is generally dependent upon an amount of hydrocarbons on the surface of the 
substrate. 

16. (original) The method of claim 12, wherein the first pressure is between 
approximately 0.05 Torr and 2 Torr. 

17. (canceled) 

18. (currently amended) The method of claim 4^ 12, wherein the second 
predetermined amount of time is substantially longer than the first predetermined amount 
of time. 

19. (original) The method of claim 1 8, wherein the second predetermined 
amount of time is between approximately 10 seconds and 60 seconds. 

20. (currently amended) The method of claim 4^ 12, wherein the second power is 
substantially greater than the first power. 

2 1 . (currently amended) The method of claim 4^ 12, wherein the second pressure is 
between approximately 0.05 Torr and 2 Torr. 

22. (currently amended) The method of claim ¥/■ 12, fiirther comprising annealing 
the substrate, wherein lattice damage is significantly repaired. 
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